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About Water Riches

This project is based on the principle that it is
easier to teach good habits than to change bad
behavior.
Water Riches looks at the complexities of preserving one of our most precious natural resources
- water. It uses activities related to math, science,
language arts, creative arts, creative thinking, and
social studies to look at the quantity and quality of
our water. The self-contained curriculum suggests
ways to manage our water supply and solicits each
person's commitment to preserve and conserve
this natural resource.
The setting for Water Riches is the newsroom.
Actually, it is two newsrooms - a TV studio and
a newspaper newsroom.
The videos which introduce each of the five
units are patterned after a network news program,
complete with anchorperson, reporter, and "experts" in the field. The cast consists of youth, ages
11-14, from southeastern Nebraska.
The five issues of Water Riches further develop
the material introduced in each video. The newspaper includes " hard news" and activities, all
geared toward children between 8 and 10 years
old. The articles and activities are a lively approach to the serious, complex subject of water
conservation.
After completing Unit 5, students and teachers
are urged to produce and distribute a newspaper
that focuses on water quantity and quality. This
newspaper can be distributed in the school, school
district, or community.

Teachers can present the corresponding issue of
the Water Riches newspaper immediately after the
video or at a later class. The first two pages of
each issue contain news articles, thought-provokers and editorials, all of which reinforce the
material in that unit's video. Pages three and four
offer review activities.
The teacher's guide for each issue includes
teaching tips, background information for specific
articles, and answers to the activities.
The "Bubbles for thought" are questions that
students should ponder and discuss in class.
Teachers are encouraged to let the students introduce many ideas before the answers are provided.
This helps the teacher learn what preconceptions
the students have about water quality and quantity.
After completing each unit, students should be
encouraged to share the papers with their families.

Note:
The term "pollution" is used synonymously
with "contamination" for this audience. In higher
reading levels the words would not be used interchangeably. More correctly, "pollute" means "to
make physically impure or unclean. " "Contaminate" means "to damage the quality of water
source by sewage, industrial wastes or other matter." These are subtle differences at this age level.

About the final project
It is important that people learn to conserve
water- both in quantity and in quality. The final
project - a class-produced newspaper - will give
students an opportunity to spread this important
message through their school and/or community.
The teacher's issue of Unit 5 will help you
understand more about the workings of a newspaper and how to create one in the classroom. The
whole project is based on an interdisciplinary
learning style. Consistent with that style, this final
paper will offer something for everyone.

How to use Water Riches
Each student should receive one 5-issue packet
of the Water Riches newspaper. Every classroom
should have one set of five videos, to introduce the
units. The video gives students a visual and auditory advantage in understanding the terms needed
to discuss water issues.
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Unit 1

Water: How We Use It

Unit objectives
1. To realize the importance of water to living things.
2. To recognize that there are many uses for water.
3. To realize that our water supply is limited.
4. To accept the responsibility to conserve water and keep it safe.

...

This unit is built on the pretext of a hypothetical
drought in "our" community. This setting leads
into a discussion of how we use water and where it
comes from.
A drought always exists somewhere. You can
find national and international information about
where a drought is happening and how national
crops may be affected by obtaining a Weekly
Weather and Crop Bulletin published by the United States Department of Agriculture and Department of Commerce. For more detailed information on weather conditions in Nebraska, the University of Nebraska-Lincoln's Center for Agricultural Meteorology and Climatology (CAMAC)
publishes a monthly bulletin detailing precipitation levels and temperatures by region and time
period. (Copies of both are available from the
Center for Agricultural Meteorology and Climatology, 236 L. W. Chase Hall, University of Nebraska-Lincoln, Lincoln, NE 68583-0728. Teachers also can contact CAMAC to learn how to use
their computers and modems to acquire the most
up to date information quickly.)

The term "drought" is not easy to define. In
general, a drought occurs when there is not
enough moisture available to fulfill a community's
,water needs over a period of time. Typically, this
would occur during a period of below-average precipitation. (See maps and graphs in this unit.)
Water use in different cities is often compared
on a per capita basis. The number of gallons used
can vary considerably. Nationwide, studies show
total municipal use averages 100-150 gallons per
person daily. The normal in-home use, however,
ranges from 60 to 100 gallons per person daily.
The difference can be explained by industrial and
business use that increases the municipality figure.

4th graders learn . .. Now think about this
Thought-provoker: Students use less water because they do not cook, do laundry, or perform
other chores that adults must consider when determining their water use. Some other ways we use
water are: brushing teeth, shaving, rinsing out
paint brushes, and washing hands.

Class activities

Page 1

1. Visit with city officials to learn your community's per capita water use.

4th graders learn to use less water
Building study habits: This article challenges the
student to think about what is coming before
he/ she reads the article. This helps students better
prepare for the content.

2. To show that a drought always exists somewhere on Earth, acquire one of the bulletins cited
at the beginning of this unit or ask a climatologist
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Letters from Our Readers

or meteorologist to speak to your class. They can
answer questions about the duration of a particular drought and what the average rainfall normally
is for that area.

Social studies: This letter refers to a situation
which occurred in 1982. This was one of Nebraska's first incidents of nitrate-contaminated municipal wells. The wells became contaminated when
sandy soils in the area allowed nitrate, primarily
from fertilizer, to pass quickly to the shallow
water table there. The nitrate contamination of
the ground water near Gibbon has not been cleaned up. It is expensive to clean nitrate out of water
supplies. The city now uses water from wells
which were drilled into a deeper, uncontaminated
aquifer.
It must be stressed that this project deals with
two central problems affecting water - quantity
and quality. Water quality will be discussed extensively in Unit 4.

'Protect the water'
Responsibility: Students are challenged to see
that we are constantly preparing for the future. If
they expect to have safe water supplies for their
children, they need to use water wisely and protect
water quality today.

Water not just for people
Science: This article introduces the basic concept of the interdependency of nature. Students
need to realize that everything that affects one living species affects other species as well. We are
completely inseparable.

Class activity
Perhaps your community has had problems
with the quantity or quality of its water supply. As
a class, write a letter to a local health or water official asking what your community's primary
water concern is. If your city or county has had a
recent water problem, ask the official how the
problem was resolved.

Page 2
Editorial cartoon
Note the artist's message about how the proportion of the earth's fresh water supply compares to
its salt water supply. Editorial cartoons provide
quick visual explanations of complicated
messages.

Dear Aqua
Language Arts: Dear Aqua, an advice column,
will appear in each issue. Although the situations
are fictitious, they could be real and should help
students think about real-life possibilities.

Editorials
History and forming an opinion: Students can
see how people use the editorial page to express
personal opinions.
The newspaper is closely tied to this country's
history. It was the first method of mass communication available to early settlers. Thomas Jefferson and Benjamin Franklin used the newspaper
extensively to stir emotions and strengthen the
revolutionaries in their fight for freedom against
the British.
Freedom of the press is one of the most protected rights granted by the United States Constitution. Editorial pages exist because of that protection. Students can see how the editorial pages reflect issues important to the community and
government. Students also will be challenged to
express their own opinions.

Notes for the reporter
Language arts: This activity challenges students
to use creative thinking skills. Be sure to remind
students that, as a reporter, they would ask the
questions.
Starter Questions for a Water Official: How
many people use your water system? Where is
your water supply? How often does the town shut
off the water supply? What is the longest time
your city has been without water?
Starter Questions for a Scientist: What areas of
this country have water problems? What is the
worst water problem in this country? What do
people do if they have bad water? How do you
clean up bad water?
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Annual Departures From Average Annual
Precipitation In Nebraska
(1890-1990)
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common chemicals found in water. Many commerciallabs are equipped to test water, but not all
are certified by the state.
Simple tests for nitrates and some bacteria are
inexpensive. Tests to analyze a broad range of
substances can be very costly. Some natural resource districts will test for nitrate at little or no
cost. Commercial test kits are available, but are
not considered as accurate as laboratory tests.

Let's talk about it
Only those plants, animals and fish adapted to
salt water can live in it. Fresh water aquatic life
live in lakes, rivers, ponds, streams, swamps,
aquariums, livestock tanks, and sometimes, even
in mud puddles. Animals, fish and aquatic plants
adapted to salt water live in the oceans and sometimes in inland bodies of salt water, such as the
Great Salt Lake in Utah.

Class activities

A bubble for thought

I . To prove that water has things in it that cannot be seen, fill a pan with water (not softened
water) and allow the pan to boil dry. Look at
deposits in the pan bottom. These deposits are not
necessarily bad; a laboratory test would be needed
to determine if any are.

Thought-provoker: Students are encouraged to
think about their water supplies in order to know
how to ask questions and discover solutions. Most
people don't know about many of the substances
in the water they drink. A state health department
or state-certified laboratory can test for many
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Answers:

2. Find out where the school's water comes
from. If it is piped in from a distance, place pins
on a map and connect them with a piece of yarn so
students can see where it comes from. Ask to have
the school's water supply tested. If you act now,
the results may be back before this project is completed.

4,216 gallons
216 gallons
Higher

Numbers count

3. Have students find out if their water at home
comes from a city water system or from a private
well. They can report this information back to the
class. (This information will be helpful for subsequent units.)

A person needs eight 8-ounce glasses of water or
64 ounces of water each day.

Health tip
Remember that people need the equivalent of
eight glasses of water a day. It also can come from
other liquids we drink and foods we eat.

Page 3
This activity page offers challenging and stimulating activities to let the student have fun while
learning.

Water supply stays about the same
Science: Earth's water is either salt water or
fresh water. Most salt water is found in the
oceans, but some is found in inland lakes and
ground water reservoirs. Table A shows how the
different types of water are distributed.

Pord's Maze: Numbers Count
Students can use the information from Pard's
Maze to answer the questions. They do not have to
complete the maze to· answer the questions.

Table A: The World's Water Supply
Location

Water Volume
(cubic miles)

Surface Water Over Land Areas
Fresh-water lakes
Saline lakes and inland seas
Rivers and streams

Total for Surface Water
Subsurface Water
Soil moisture
Ground water within
depth of 1/2 mile
Deep-lying ground water

Total for Subsurface Water

30,000
25,000
300

.009
.008
.0001

55,300

.017

16,000

.005

1,000,000
1,000,000

.31
.31

2,016,000

.625

7,000,000

Icecaps and Glaciers

Percentage of
total water

2.15

3,100

Atmosphere
Oceans

317,000,000

Total for .AII Water (approximate)

326,000,000

.001
97.2

100

• Adopted from Water (Life Science, Library), Luna B. Leopold, Kenneth S. Davis, and the 2nd editors of Life, 1966,
Time, Inc., New York.
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Saving water starts at home

This article leads into the hydrologic cycle the focus of the next unit. If questions arise about
where the water goes during a drought or how
there can be the same amount of water on Earth if
a drought exists somewhere, explain that overall,
the amount of water on Earth stays the same.
However, at any one place the available water may
be less than or greater than normal.
NOTE: By studying Table A, you can see that
even the percent that is considered "water not in
the ocean" is not all usable. Much of that 3 percent is in glaciers and icecaps and some is salt
water!

How many gallons of water did Joe use today?
4,120 gallons
How could he use less water? Don't water the
lawn; fix the leaking faucet; take shorter showers;
etc.

How well did I read?
1.
2.
3.
4.
5.
6.
7.

Class activities
1. To demonstrate how little of the earth's
water is available for use by people, pour 1 3/4
cups (100 teaspoons) of water into a glass. This
symbolizes the total amount of water on Earth.
Now pour 3 teaspoonfuls from that container into
a second one labeled "Water Not in the Oceans."
This symbolizes the amount of water that is not
seawater. It's easy to see that there's not very
much fresh water, so it's important to take care of
what there is!

natural resource
false
responsibility
hydrology
quantity
quality
60 and 100
30 gallons

How Do You Know It's Not?
Creative thinking: This activity is intended to
stimulate imagination and creative expression. It
can be completed during this unit or later. The
more the topic of water quality and conservation
is incorporated into student lessons, the more they
will understand the seriousness of the problem.

2. Questions can easily be worked into an interesting encyclopedia adventure. Remember to post
the questions so students can reread them and
think about them while they work .

Oass activities
1. Design a bulletin board dealing with various
water topics - use newspaper stories and pictures
depicting how water is used and how living things
depend on water.

Page 4
This page is intended to help students review
and recall information in Unit 1. All answers can
be found within the newspaper.
The math problem offers a hint that should help
students who have trouble with story problems.

2. Have students record how they used water
on a certain day. Ask them to report on their uses
and discuss whether they might have used more
water than they needed.
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Unit 2

Water: Where It Comes From,
Where It Goes

Unit objectives
1. To define the terms : hydrologic, cycle, and hydrologic cycle.
2. To list the processes involved in the hydrologic cycle.
3. To define key words used in explaining the hydrologic cycle:
precipitation,
surface runoff,
infiltration,
percolation rate,
transpiration,
evaporation, and
condensation.
4. To explain the interaction of Earth and its atmosphere as it relates to the hydrologic cycle.
5. To describe how precipitation recharges surface and ground water supplies.

For this audience, the more correct term, "gaseous," has been shortened to 'gas." Be sure the
students understand that "gas" in this context is
an invisible vapor and not a fuel.

Notes from the editor
Before we go much further discussing water, we
need to understand how it behaves in nature. This
unit explains the hydrologic cycle. Several important terms are presented and defined in a variety
of ways so students can better understand the
terms. Maps in this teacher's guide explain more
about Nebraska's precipitation.

Class activity
To visualize condensation, observe what happens to the outside of two drinking glasses in the
following experiment.
Fill one glass with ice water and another with
warm water. Discuss which glass collects more
moisture droplets on the outside.
If there is enough moisture in the air for condensation to occur, the glass with ice water will
collect more moisture because the cold glass
causes more of the atmospheric moisture (humidity) to condense in the warmer air. Relative
humidity is a measure of the amount of water (as a
vapor) in the air.

Page 1
Earth's water- hydrologic- cycle explained
Vocabulary, science and nature: This article
focuses on the hydrologic cycle. The information
is repeated several times throughout this unit because it is important that students have a firm
understanding of the interdependence of nature.
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Numbers count

The temperature variation is greater, causing
the increased condensation. This illustration will
not be as successful in winter as during warmer
months because heating the building removes
humidity from the air.
Question: On a hot day would the outside of a
glass of ice water collect more or less moisture on
it than on a cold day?

Southeastern Nebraska gets an average of 20
inches more rainfall per year than western Nebraska.

Page 2
Editorial cartoon
This cartoon illustrates the concept that water
moves through the hydrologic cycle over and over
again.

From the editor
Explain that the editorial is the main means
through which a newspaper can express an
opinion. Almost all other stories in the newspaper,
except for personal columns, are intended to be
factual. Newspapers use their editorial columns to
influence public opinion.
Social studies: Citizens in many other countries
don't have the freedom to express disagreement
with their governments. In the United States,
newspapers are expected to challenge government
leaders and policies. This freedom is guaranteed in
the Bill of Rights.

Answer: More moisture will be condensed on
the outside on a hot day because warm air usually
contains more moisture (water vapor) and, again,
because there is greater variation in temperature
between the glass and the air. However, if you live
in an arid region, the illustration will not be as effective because of the lower humidity of your air.
Another way to visualize vapor is to observe a
pot or kettle of boiling water. You can hold a
piece of glass or metal over the vapor to observe
condensation.

Class activities
1. Build a plastic water condenser like the one
described in the Letter to the Editor. Use different
materials or conditions to provide some interesting comparisons.

Nebraska settled by rainfall

Materials:
- Several sheets of plastic - some light-colored and some dark-colored - of various sizes;
You'll need one sheet for each experiment
- One rock or weight for each plastic sheet
- One can for each plastic sheet
- Weighty materials to raise ends of plastic
and hold plastic in place
-Shovel

Social studies, science and math: Every state has
a unique water situation, and invariably, water
played a major role in each state's settlement. This
article discusses how water affected Nebraska's
settlement.
Science: If western Nebraska needs more water,
why don't scientists just make more? This is a
simple question with a complicated answer. In
short, the answer is: Because it costs too much.
But the reasons behind the high costs involve the
expense of capturing hydrogen atoms, which are
more scarce in elemental form than oxygen atoms.
The process of capturing, purifying and processing the elements is complicated, expensive, uses
considerable energy to process, and, in general, is
not cost-efficient.
Social studies: Many people believe that water is
worth money. Truly, water may become more and
more valuable as years go by. Some people speculate that the grasslands in the sandhills of central
and western Nebraska may some day be as valuable as the oilfields of Oklahoma and Texas because of their ground water supply.

Dig a small pit in the ground, wider and deeper
than the can. Slope the surrounding dirt toward
the pit so the plastic doesn't sit directly on the
ground. Place the can in the bottom of the pit.
Now, cover the pit with plastic, securing the ends
to suspend the plastic over the slope of the pit.
Place a rock directly in the center of the plastic,
over the can, to form a slope (see illustration).
Remember: Evaporation takes place because of
the sun's heat. This experiment will work best if it
is done over a period of time when the temperature changes considerably. (Overnight is best.)
The water found in the can at the end of the experiment was formerly in the soil.
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The dark plastic heats the soil during the day.
At night, the temperature of the plastic drops faster than the soil temperature causing moisture to
condense on the plastic. The slope of the plastic
will cause the droplets to flow into the can. Hint:
Black plastic and moist soil will work best.
Experiments can be simulated indoors using
heat lamps for sunshine if the air can get cool
enough at night to contrast with the heat. The soil
you use must be damp to the touch. Generally, indoor experiments are not as reliable as outdoor .experiments.

Suitable Plants: Achimenes spp., Miniature
sweet flag, Anthurium spp., Silver dollar or Frosty
dwarf, Fire king begonia, Silvery trumpet vine,
California boxwood, Rattlesnake plant, Miniature
prayer plant, Miniature calla, Rex, begonia vine,
Ornamental yam, Persian violet, Miniature rubber
plant, Nerve plant, Seersucker plant, Silver shield,
Freckle-Face, Ixora spp., Tassel fern, Trailing
watermelon vine, Silver heart, Sweetheart
peperomia, Black leaf Panamiga, Podocarpus
spp., Satin pathos
Environmental Conditions:
-Warm temperatures (75 to 80 F. maximum)
-Partial shade (east or west window, welllighted room)
-Maintain evenly moist soil

2. Plant a terrarium (closed container bottle
garden). Terrariums are an attractive way to study
the hydrologic cycle. By observing a terrarium,
students can witness infiltration, transpiration and
condensation. This helps reinforce the fact that
water is present in nature in various forms .

Terrariums serve as a reminder of the constant
motion of water in nature. As the terrarium plants
give off water vapor through transpiration, the
glass lid and sides of the container trap the vapor,
so the plants use the water over again. There may
be some moisture on the glass when the terrarium
gets warm. That means the plants are transpiring
more, and the water droplets on the glass are an
example of condensation.
A terrarium does not need very much water.
You may not need to water your terrarium for
several months if the soil is moist from the start.

Materials:
-Covered clear glass container with opening
large enough to reach into
-Humus soil mix
-Plants
-Long spoons for moving soil
-Rocks, sticks, plastic ornaments (optional)
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Dear Aqua

Page 4

Writing Activity: Have
letter to Aqua and have
The letters should discuss
students have had in the
have in the future.

half the students write a
the other half respond.
some water problem the
past or think they may

How well did I read?
1.
2.
3.
4.
5.
6.
7.
8.
9.

Page 3
Activities on this page support the introduction
of key words and concepts used to explain the
hydrologic cycle.

Water, the unending cycle

precipitation
runoff
surface water
infiltration
transpiration
percolation
ground water
evaporation
condensation

Classroom activity

Be sure students write their answers in the illustration, not within the clue sentences. That way
they can see that the important vertical word is
"evaporation . "

Language arts: Write the words listed in "How
well did I read?" in alphabetical order . Correct
order is: condensation, evaporation, ground
water, infiltration, percolation, precipitation,
runoff, surface water, transpiration.

1. Evaporates

2. Vapor
3. Infiltration
4. Precipitation

Let's review
1. river, ocean, lake, river, pond, stream, puddle
(circle) ocean
2. rain, sleet, hail , snow
(circle) sleet, hail or snow
3. evaporation
4. transpiration
5. infiltration

5. Ground water
6. Surface water
7. Condensation
8. Irrigation
9. Hydrologic cycle
10. Snow

Class activity

Say That Again?
(Coffee pot) percolate
(Milk containers) evaporated
(Sandpaper) surface
(Two books) condensed

Have students act out the water cycle by dividing the class into groups representing the three
forms of water . Talk them through various
weather conditions and see how they respond.
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Unit 3

Water: Above and Below
the Ground

Unit objectives
1. To define ground water, surface water, and aquifer .
2. To describe how aquifers store water.
3. To describe some of the relationships between the hydrologic cycle and water quantity and quality.
4. To see where water is stored on Earth.
5. To realize the size of the Ogallala aquifer.
6. To briefly describe a deep well and tell what happens under ground when water is drawn from a deep well.

Notes from the editor:
Not all soils and underground layers hold water
well. The concept of "porosity," which is closely
associated with percolation, is difficult to explain
to children. It's important for the teacher to
understand that different underground soil and
rock formations contribute to the amount of
water that can be stored and retrieved for use.
Porosity also is a key factor when learning
about pollution of ground water supplies . Soils
that allow rapid underground water movement
also allow chemical pollutants to reach the underground water supply faster than some other soil
types. In time, the affected water may reach surrounding surface water supplies through underground water movement.
Infiltration into porous soils and underground
water movement become especially important
when explaining the ways different aspects of
nature affect each other. For example, a private
septic system or feedlot can be hazardous to a
family's health if either is located near a well
used for drinking water.
Ground water in agricultural areas can get
polluted by the leaching of applied chemical fertilizers, herbicides and insecticides. Sandy soils are
especially susceptible to this leaching because
water, and the soluble materials it picks up in the

The concepts of surface water and ground water
storage must be understood before discussing how
water supplies are polluted and depleted. You will
notice that the term, "ground water," is always
written as two words in this program. It is acceptable for it to be written as either two words or one
word. Because of the audience's age, we wanted to
maintain consistency and used two words for the
two terms, "ground water" and "surface water."

About the video
In the event that you cannot understand Unit
3's expert, Sandy Seep, during the introduction,
he tells the reporter that he is wearing a "portable
satellite dish. ' '

Page 1
City needs new water well
Vocabulary, science: This issue defines "ground
water, " "surface water" and "aquifer." It
describes an aquifer and explains how it stores
water. Students should realize that aquifers are replenished as part of the hydrologic cycle through
infiltration into the soil and percolation through
the underground soil layers.
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Nebraska
Groundwater In Storage
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(Preliminary)

soil, can pass through sand easily. That is, the soil
is porous. Its percolation rate is high.
Municipalities also must be careful when locating city landfills to avoid contamination of water
supplies. Unit 4 addresses concerns about landfills
and pollution.

3. This activity will help students better understand about the water table and how a well works.
The water table is the top surface of the saturated
zone. The water table separates the saturated zone
from the unsaturated zone. The saturated zone is
where the ground water is.
Fill a clear glass with ice and insert a straw. Now
pour some colored water into the glass. The water
fills the spaces between the ice cubes, just as water
fills the spaces and pores between sand and gravel
in an aquifer.
Now look into the straw. Where is the water? (It
should be level with the top of the water outside
the straw) The straw is like an open space in the
water's "saturated zone." When you suck some
of the water out of the straw, the water outside the
straw flows around the ice chunks into the straw,
to replace the water you drank. If you wait between sips, you can watch the water fill the straw
again. The water in the straw had dropped below
the water table in the glass. This is the same principle behind a well that pumps ground water to the
surface.

Layers under the soil
Science: In this illustration, you can see that
some areas of surface water are at the level of the
water table. This does not mean that ALL surface
water is supplied by ground water . Those rivers
that are supplied by ground water will normally
have relatively constant flows. (One example is the
Loup River which originates in the Nebraska
Sandhills). However, if the water table drops well
below the river bottom, flows will be reduced.
Flows in rivers that are supplied primarily by surface water runoff will vary according to rainfall.
The Nemaha River is an example of such a river in
Nebraska.

How ground water is used in Nebraska

Class activities

This illustration shows how much more water is
used for irrigation than for any other use in Nebraska. The "other" category primarily includes
industries that have their own water supplies.
If 100 percent is everybody in Nebraska, what
percentage of people use surface water? 18 percent
Which is used more, ground water or surface
water? ground water

1. Take a field trip to watch a well driller or ask
a well driller to visit your classroom.
2. Students need to understand that ground
water and surface water are often connected
through the hydrologic cycle. A simple working
model can be made in the classroom.
Fill a clear glass baking dish with sand (or you
may use an aquarium). Spread the sand unevenly
in the dish so the surface resembles ponds, swampland and streams. Carefully add water so the sand
is saturated at least 113 of the way up from the
bottom.
The bottom of the container represents the bedrock layer that usually lies deep under the earth's
surface. The saturated area of sand represents the
ground water supply. The highest level of that
ground water is known as the "water table."
Add more water and have the children observe
what happens to the depressions made in the sand.
This represents what happens when a depression
in the earth's surface joins with underground
water supplies. Some of the water seeps out of the
soil layer into the recession, creating a swamp,
lake, or stream.
This model can be observed over a period of
time to see how the surface water drops as the
water table drops by evaporation.

Page 2
Editorial cartoon
This cartoon illustrates the constant battle over
the limited amount of fresh water available in the
United States. Every aspect is extremely important
to life, but different people place different priorities on these uses.

Aquifers smaller and may be less safe
Social Studies: Nebraska 's primary water
source is ground water. A large portion of Nebraska's ground water supply is contained in the
Ogallala Aquifer, sometimes referred to as the
High Plains Aquifer.
This article illustrates the size of the Ogallala
Aquifer. The illustration shows why this aquifer is
so important to people in the Great Plains. It also
points out that the amount of water stored in the
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aquifer is decreasing. This is because each year
more water is pumped out of the aquifer than can
be replenished through natural recharge (primarily
precipitation).
The problem of water quality is also introduced
in this article. Water quality and pollution will be
the focus of our next unit.

Answers
1. (You determine)
2. Region 8
3. Region 5
4. Region 2
5. Region 9
6. Region 12
7. Region 1
8. Regions 6 and 7
9. Regions 10 and 11
10. Region 3
11. Region 13
12. Region 4

Page 3
Ground water regions in Nebraska
Science and nature: Every state has its own unique geological formations under it. This page is
devoted to the understanding of the ground water
regions in Nebraska. Different soil conditions
have different abilities to store water. The soil
type determines the quantity and quality of the
water it stores.
The study of soils is complicated. The information found in this study of water merely gives students an idea of what determines quality and
quantity of ground water supplies in Nebraska.

Page 4
Let's think about this
Teachers are encouraged to demonstrate these
activities to help students visualize infiltration,
porosity and storage concepts and better understand about ground water.
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cup, marbles or sand? Which takes up more space,
a marble or a grain of sand? How do marbles and
sand represent real ground or earth? How are they
different from real situations?

Class activities
1. Science: To demonstrate infiltration, place
an absorbent sponge on a stick or screen over a
9 x 13 pan. (Be certain the pan is larger than the
sponge will be after expansion.)
Pour water into a beaker and mark the water
level. Now, slowly pour a part of the water onto
the sponge. Does the water run out of the sponge
immediately? Why or why not?
Now slowly pour the rest of the water onto the
sponge and allow the water to stop dripping from
the sponge. Pour the water from the pan into the
original container and discuss these questions: Is
the water at the same level as when you started?
Where is the rest of the water? How much water
did the sponge keep?
Now squeeze the sponge. Additional water
comes out, but the sponge still feels damp. This is
the same way soils hold water. Plant roots can get
water out of even slightly damp soil.

Crossword Puzzle Answers
Across
2. surface water
4. Ogallala
6. wet
8. gravel
10. runoff
Down
1. ground water
2. sand
3. water table
5. aquifer
6. well
7. off
9. even

How well did I read?

2. Try this experiment in class to demonstrate
porosity - the rate at which water travels through
soils.

1.
2.
3.
4.
5.

Materials:
-3 clear, hard plastic cups
-marbles
-sand
-graduated cylinders
-water

True or false?
1. False
2. False

Fill one cup (to rim) with marbles, one cup (to
rim) with sand, and a third cup (to rim) with a
mixture of sand and marbles (pour in the marbles
first, then add sand slowly while agitating the cup
to make sure sand filters down through the
marbles). Measure and pour water into each cup
until the water line reaches the rim of the cup.
Record the amount of water used for each cup.
marbles:
sand:
marbles + sand:

ground water
surface water.
Ogallala aquifer
South Dakota
Kansas, Oklahoma, Texas
less

Let's discuss it
Social studies: The volume of the aquifer in
those areas with good ground water supplies resulted from the original formation of the aquifer
millions of years ago. Aquifers in those areas with
sandy soils are continually being recharged by precipitation. The water table is declining in some
areas with good aquifers because water use is
greater than the recharge.
Science: If the aquifer materials around a well
are gravel or sand, the water flows easily toward
the well. If the layers are clay or other non-porous
materials, the water will flo w more slowly to the
well. The potential well capacity (pumping rate)
will be greatest when the aquifer materials allow
the water to move easily.
You can learn more about formation s in your
area by visiting with your local natural resources
district personnel, the local extension agent, or a
geologist.

_____ ml water
_____ m1 water
_ _ ___ ml water

The closer the fit of each particle to another, the
smaller the space between them. As the space between the particles (the "pores") become smaller,
the amount of water that can occupy that space
decreases. Both particle size and shape help determine porosity, with mixed sizes having the smallest amount of pore space.
Discuss these questions: What could the
marbles represent? How is the sand different from
the marbles? Which takes up more space in the
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Unit 4

Water: Ground Water
Pollution

Unit objectives
1. To define pollution.
2. To describe the relationship between the hydrologic cycle and pollution.
3. To identify potential pollutants.
4. To describe the effect individuals can have on pollution.
5. To accept the responsibility for reducing pollution in daily living habits.
6. To realize the long-term effects of pollution.
7. To examine the expense of cleaning up polluted water.
As molecules condense in the atmosphere, droplets collect around tiny particles of dust, smoke
and salt and combine with gases, including atmospheric carbon dioxide, to form weak acids. Once
the droplets reach Earth, their acidic properties
break down rocks and dissolve minerals in the
rocks and soils. These minerals include sodium,
chlorides (salts containing chlorine and a metal),
calcium, iron and magnesium.
Minerals and other substances found in a water
supply also are affected by many other things,
such as vegetation, temperature, logging, mining,
construction, irrigation, industrial activity and air
pollution. Water quality is dynamic, changing
from season to season, day-to-day and even
minute-to-minute.
Substances found in water may be in suspension
(undissolved) or in solution (dissolved in the
water). Suspended particles commonly found in
raw water supplies include bacteria and other
microorganisms, silt and asbestos. Substances dissolved in a water supply include minerals and
natural and synthetic organic substances (containing carbon). If one were to take a glass of water
apart molecule by molecule, one would find
literally thousands of substances.

Note from the editor

1

I

When discussing water quality, it is imperative
that teachers understand how difficult it is to
define the term "water quality."
Water quality, in itself, is a neutral term. The
uses of water dictate the level of quality necessary.
Water that is perfectly suited to growing cotton
may need to be treated before it can be used in
manufacturing cardboard boxes. Water that is
fine for household use may not be fine for processing soft drinks. And while we desire "pure"
drinking water, water that is too free of dissolved
minerals is flat and tasteless.
The hydrologic cycle is nature's own water purification and recycling system. Water is purified
through evaporation from bodies of water and
transpiration from plant life. It is then returned to
Earth as precipitation.
"Pure" water - two atoms of hydrogen, one
of oxygen, and nothing else- can exist only briefly in the cycle. Because water is the universal solvent, it picks up an assortment of gases, minerals
and other substances in its journey through the
hydrologic cycle. (See the editorial cartoon on
page 2.)
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similar material to keep surface water from flowing into the well. When wells are abandoned , they
should be filled in to prevent any access to the
ground water .

City questions water quality and
Farm chemicals blamed for pollution
Vocabulary: These articles introduce the focal
terms of this unit: "point source pollution," and
"non point pollution." These terms are discussed
throughout this unit to help students understand
the relationship between what happens above
ground and the quality of Earth's ground water
and surface water.

Waverly cleanup to cost millions
Social studies: This is a real situation that occurred at Waverly. They began using the new wells
and began cleaning up the contaminated well in
1987. The costs for the well and cleanup are the
actual amounts.
You may have noticed that the contaminated
area in the Waverly situation is being cleaned,
while the contaminated well near Gibbon (Unit 1)
is not. In Waverly, the contamination apparently
was caused by fumigating grain bins with carbon
tetrachloride over a period of 20 years . Because
the contamination was a specific chemical that is
no longer being used and because the chemical can
be removed from water by evaporation, recontamination will not occur and treatment is economically feasible.
The Gibbon situation, however, involved
nitrate contamination, which is extremely expensive to treat. In addition, recontamination was
likely because of the heavy use of agricultural fertilizers in this area with a shallow water table.
Pesticide detection in ground water from "normal" use is leading to the banning of some chemicals and tighter use-restrictions on others. These
restrictions often include specific handling, application and disposal requirements for applicators.
For example, you will notice that the woman mixing the liquid lawn chemical in the video is wearing
protective goggles and plastic gloves.
Efforts to protect ground water must address
use and disposal of potential pollutants used by
industry, agriculture, cities and individuals. Communities can help protect ground water through
planning and zoning regulations.
Although some problems can be corrected or
avoided through regulatory actions, many problems are related to routine decisions made by individuals as they manage their homes, farms and
communities. For example, improved management of pesticides, fertilizers, and irrigation and
drainage water can reduce contamination from
agriculture. Proper installation and maintenance
of private wells and on-site waste disposal systems
and proper disposal of household taxies will
reduce ground water contamination by homeowners.
Many citizens who are concerned about protecting and improving water quality simply do not
accurately understand the causes of ground water
contamination.

City questions water quality
Landfill sites should not drain to surface water.
Water movement to ground water supplies from a
landfill also must be restricted. (For more information about landfills, see the teacher's note with
Dear Aqua in this issue.)
Science and Social Studies: This issue begins to
point out the complexities of the pollution problem. When discussing water pollution, point out
that individual practices do affect water quality,
although the majority of control lies with government leaders.
Every living thing on Earth produces natural
wastes. Man produces many other wastes, as well.
Our discards, household garbage, packaging, and
industrial byproducts all become wastes. We have
become a throw-away society, sometimes at the
expense of the environment. Our water supplies
will not be protected from contamination until
every person assumes responsibility for handling
chemicals and wastes carefully.
Gasoline is a big problem for health officials.
Gasoline fumes are explosive at high concentrations, lethal at moderate concentrations, and can
cause cancer at low concentrations. People should
NEVER pour gasoline down a drain because its
fumes may end up in the least-expected places and
can cause an explosion. Evaporation of gasoline
from an open can outdoors can even be dangerous
because of the unpredictable collection of fumes.
Human and animals wastes, eroded soil, household chemicals, agricultural chemicals (fertilizer
and pesticides), industrial wastes, and underground storage tanks of petroleum products are
common sources of pollution.
Poorly constructed and abandoned wells are
also serious polluters of ground water because
they connect directly to the ground water. In some
cases, wells placed downhill from feedlots or other
pollution sources will allow harmful runoff water
to enter the well shaft. Properly constructed wells
will divert surface water from the well by sloping
the soil surface away from the well. Also, properly
constructed wells are sealed with cement grout or
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Page 2
Hazardous wastes must be handled so that they
do not reach the environment in dangerous concentrations- in ground water, for example.
The items listed here are only a partial list of
hazardous wastes. Hazardous waste disposal is
difficult and costly. Not all landfills can afford to
handle every type of waste. Special hazardous
waste collection programs are not common. Consumers must consult their local landfill or health
department officials for details. Hazardous waste
materials should never be deposited in private septic tanks!

Responsibility and citizenship: The issues presented in today's paper should be of concern to all
people since they affect all of us. Students should
be encouraged to realize that how they handle
possible pollutants does affect the safety of our
water supplies.
This responsibility must be accepted by every
person - it is not just for "the other guy" or the
government. It is a problem for each and every
one of us.

Dear Aqua
Health and government: The concern in this letter is justified on the basis of the way old landfills
were constructed. Those landfills took no protective measures to prevent landfill deposits from
entering the environment.
The government now requires that modern
landfills be constructed to meet rigid requirements
to prevent seepage. They must either be lined with
a 3-foot layer of compacted clay, which is highly
impermeable, or with the compacted clay liner
plus an impermeable synthetic liner. In addition,
monitoring equipment must be placed in water
supplies downstream from the landfill. That way,
if pollutants do seep into the ground water, the
problem can be corrected before there is major
damage to the water supply. Some landfills are
even built with sensing devices between the protective liners. This allows even faster response to a
flaw in the liner.

Page 3
Social studies: While agriculture is one of the
nation's largest polluters of ground water, teachers are encouraged to keep in mind the economic
factors involved in using agricultural chemicals.
Fertilizers can increase the number of bushels produced per acre, and commercial pesticides control
weeds and insects to help maintain consistent crop
yields.
Some agricultural pollution comes from erosion, as well as through chemical infiltration. If
you are not aware of the issues involved in using
agricultural chemicals, -invite a farmer or local extension agent to visit your classroom.

Mystery message

Class activity

The message is: Have your drinking water tested
every year.

Language arts, problem solving: Let your students be Dear Aqua. What would they say to
"Scared," who is worried about the landfill?
Have them think of what they might do if the
landfill were to be built near their homes.

Page 4
How well did I read?

Carefully dispose of harmful wastes and
Hazardous Waste Day

I.
2.
3.
4.
5.

Hazardous wastes, as defined by the Environmental Protection Agency, come in four forms:
I. reactive
2. flammable
3. corrosive
4. toxic (can cause cancer, birth defects, or
other health problems)
Infectious wastes (common in hospitals) and
radioactive wastes also are hazardous, but are not
included in this definition. These wastes require
special handling and are monitored by different
agencies than those designated as hazardous
wastes.

pollution
ground water and surface water
nonpoint
feedlots and landfills
hydrologic

True or false?
1.
2.
3.
4.
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false
true
true
false

Map exploration
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.

2. Field trip: Take a field trip to your community's sewage treatment plant or water treatment plant. Water Riches does not discuss sewage
and water treatment - methods to counteract and
overcome water pollution - but a visit to one of
these plants would help students learn about what
is being done to improve the condition of drinking
water.

Locate Waverly
Lancaster
No
Lincoln
State capitol
Locate Gibbon
Buffalo
yes
Wood River
Kearney

3. Field Trip: Take a field trip to your community's sanitary landfill.

Beat the editor
Language: Set a time limit and then let students
write down some of the many words that can be
made from these three words . The single-letter
word is " I" .

Classroom activities
1. Creative expression: Bring water pollution
to life. Use facial tissues to represent pollutants in
this activity.
Assign different roles to different students, such
as a farmer applying chemicals, a gardener fertilizing a garden, a person at a landfill site, someone
throwing a hazardous material down the drain.
Each of these "polluters" should hold "pollutants" (tissues) and deposit them on the floor,
desks, and chairs as they "use" the pollutant.
The remainder of the children will be water
droplets coming down during rain - some will be
headed for a lake and the remainder will be headed for ground water. As it "rains," the droplets
should whisk along, picking up pollutants as they
go. Then they will proceed to their designated
water supply.
Now discuss with the students:
When enough of the pollutants get into a water
supply, they pollute the water and make it dangerous to drink. A few particles of the pollutant in a
large quantity of water may not be harmful, but as
the number of particles increases the potential for
creating a dangerous pollution situation also increases. What could have been done to prevent the
pollutants from getting into the water supplies?
Following are some possible answers:
• Use only the amount of chemical needed
when fertilizing crops, lawns and gardens.
• NEVER pour hazardous wastes down a
drain, especially if the drain is hooked to a private
septic tank.
• Build landfills so any runoff does not lead to
a surface water supply, and so that wastes cannot
infiltrate into the ground water supply.

4. Science: To learn about leaching and how
soluble materials get into the ground water:
Materials:
sand
salt
iodine
water

cornstarch
toothpicks
paper cups

This demonstration will use three different mixtures: sand, sand and salt (the more salt the better
the reaction), and sand and cornstarch. For each
student or group, use two-thirds of a cup of each
mixture.
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Each student or group will need two paper cups.
Punch several holes in the bottom of one cup. Fill
the cup two-thirds full with the first "mixture"
(sand only). Insert four toothpicks into the sandfilled cup on four sides so that the toothpicks extend into the sand about 1/2 inch below the sand
line . (See illustration) The toothpicks will support
this cup over the second cup, into which liquid
(leachate) will drain from the sand cup. Put the
sand cup in place over the other cup. Now fill the
sand cup to the rim with water. Continue adding
water to the draining sand until the bottom cup is
1/ 3 full of leachate.
Has the water changed? To check, add a few
drops of iodine to the leachate in the second cup.
Record any changes.
Clean the cups and repeat the process with the
other two mixtures.

always tell what's in water by looking at it. (In this
demonstration, it included the dissolved chemicals
salt and cornstarch). The same holds true for toxic
substances that may leach into ground water.
There may not be any smell or visual clue to its
presence.
Discuss these questions:
I. What natural activity is represented by pouring water over the mixtures? precipitation
2. Ground water can leach minerals out of
rocks as well as leaching out substances that might
not have occurred in the ground naturally. What
do the salt and cornstarch represent?
These ingredients represent water-soluble substances in the soil. Rocks and soils contain soluble
minerals such as iron, calcium, magnesium.
Decaying plants and animal matter give up carbon
dioxide and nitrogen. Man-made substances such
as industrial chemicals, fertilizers, and household
products also contribute to the leachate.
3. Does the material have to be buried or
thoroughly mixed with the sand (or ground) to
contribute to leachate? How else might materials
leach into ground water?
A material does not have to be completely
buried to contribute to leachate. Soluble substances such as highway deicing salts left in a pile
can contribute to leachate. Roadside dumps, overfertilized fields, items dumped in a sinkhole can
leach into ground water.

IODINE REACTION:
sand only leachate
sand + salt leachate
sand + cornstarch leachate

=

As the water passed through the sand, it dissolved any water-soluble materials it came in contact with. As the water dripped out the bottom of
the sand cup, it carried with it those dissolved
materials. The process of picking up and transporting soluble substances is called leaching.
This demonstration shows that you cannot

1
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Unit 5

Water: Conserving and
Keeping It Safe

Unit objectives
1. To accept responsibility for reducing the wasteful use of water.
2. To realize the relationship between the hydrologic cycle and conservation.
3. To list three ways to conserve water in your day-to-day lives .
4. To list two ways to conserve water that you had never thought about before this.
5. To complete a class newspaper on water issues.
articles from the five issues of Water Riches.
Upon completion, teachers are encouraged to distribute their newspaper throughout the school
and/ or community.
The articles in today's issue are presented in a
variety of ways to allow students to create their
own message. Each class will have to determine
who will serve as editors, production workers, artists, layout and paste-up artists, and distribution
managers.
An advertising department can develop ads for
the paper and draw posters supporting water conservation. (Remember both water quality and
quantity!). These posters should be hung in the
school and/ or community to help inform others
about water issues.
If your town has a newspaper, arrange for a
field trip there or invite the editor to your classroom to help explain who helps produce the newspaper. By all means, contact your local newspaper
to let them know what you are studying - they
may want to do a story on you!
Please send three or four copies of your completed newspaper to your county extension office
so state 4-H specialists can see the final project.

Note from the editor
It doesn't make much sense to complain about
problems if you can't offer some solutions. Unit 5
offers some solutions for water problems - practical ones that children and their families can implement.
Feel free to add to the list of ideas . The more
ways students learn to save and protect water, the
better water supplies will be in the future.
It is important that students take Water Riches
home and share the issues with their families.
Units 4 and 5 are especially helpful in offering
practical information for everyone.
In defining "conservation," students will be exposed to a number of conservation activities they
can practice. The word "conservation" is used
throughout this unit to mean the conservation of
quantity and quality. These problems are too great
to ignore and cannot be separated when studying
water issues.
This is also the final issue before you turn your
classroom into a mini newsroom to create the final
project of this 4-H school enrichment program a class newspaper. Editors may want to use some

26

Page 1

Several ways to save water in the bathroom are:
1. Take shorter showers
2. Use a toilet water dam
3. Shut off water when brushing teeth
4. Take shallow baths
5. Use a water-conserving shower head
6. Use a timer to limit showers

4th grade classroom turns into newsroom
This article may be used verbatim or edited to
meet the needs of your class. The blank line in the
first paragraph is for the name of your school or
the name of the teacher. You will also have to fill
in the later blanks when you determine where you
will distribute the publication.

l

Do your research
The three forms of water are solid, liquid, and
gas
Which form can't be seen? gas

All life needs water
Vocabulary and nature: Again, the term "conservation" as defined here and throughout this
unit, will include both water quantity and quality.
The idea of planting vegetation requiring less
water is popular in arid areas, but is not widely
practiced in the Midwest. It is time for people to
become more aware of these alternatives.

Think about it
This is a basic chicken and egg question that students may enjoy pondering.

Bubble for thought

Page 3

Thought-provoker: Good luck, teachers! We all
know that children are inquisitive, and this is their
chance. Listen carefully to their responses. If you
can't answer all the questions, consider inviting
some visitors who can answer them. Some questions also may lead to field trips, dictionary exercises, or library research activities.

Become a journalist for a day
Language arts: If this written assignment is too
difficult for some students, let the students work
in groups or choose between the writing and art
assignment.

Page 2
Editorial cartoon

Classroom activity

This cartoon tells about water conservation at
home. By landscaping our homes with plants that
need less water, thousands of gallons of water can
be saved without compromising beauty.

Students can learn an easy, efficient way toreduce the amount of water used in flushing toilets
by making a water saver. Cut off the top of a plastic container. (Make sure it will fit in the toilet
tank without affecting the working parts. Consider using a gallon milk jug or 2-liter plastic pop
bottle.) Place two or three heavy rocks in the bottom of the container to keep it from floating, then
set it in the toilet tank away from the flushing
parts. Every time you flush, you save the amount
of water in the container.

Classroom activity
Letter to the Editor: Notice that today's issue of
Water Riches does not have a letter to the editor.
Have your students write a letter to the editor . The
letter should tell at least three ways a person can
conserve water. It should tell at least two ways to
use less water and at least one way to keep water
from getting polluted.

Professor Owl
Professor Owl is left speechless today so students can have the "last word" on the professor's
message to his students. Your students should fill
in the balloons to give the final message.

Water: Do we have enough to waste it?
Answers:
When people use less water, we call it conservation.
When people use more water than is necessary, it's
called waste.
Fertilizing the lawn cannot affect groundwater.
False

Numbers count
Pard used 77 gallons.
Pord spelled backward is drop.
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Art assignment
Creative Art: This activity can be a lot of fun.
Give your students time to browse through magazines and newspapers to find the elements of an
advertisement. Have them look for the quick
~essage, art, and balance among the placement,
s1ze, and styles of the letters and pictures.
Students can use original art, photos or pictures
from magazines or newspapers, and handprinted
or clipped words and letters.

Page 4
How well did I read?
1.
2.
3.
4.
5.
6.
7.
8.
9.

Precipitation
Runoff
Surface water
Infiltration
Transpiration
Percolation
Ground water
Evaporation
Condensation

If computers are available, a newspaper can be
especially easy to create. If any of your students
can type, this could be an excellent opportunity
for them to use the word processor.
Have the class select a name for the newspaper
and let artists create a "flag" or special nameplate
to place at the top of the first page. Let the
"editors" determine which articles should be used
in the special edition. Ideas for articles can come
from Water Riches or students can create their
own. Articles from Water Riches also may be used.
Class artists can illustrate articles, draw cartoons or create advertisements for the special edition. The class also may want to include Letters to
the Editor and an advice column like Dear Aqua.
Make sure an editor writes an article for the
editorial page.
Oh, one more thing. Don't forget to include the
credit ("circulation") box listing editors, reporters, artists and department managers.
Have fun with this project! It can be a good
learning experience for everyone involved. If you
don't know a lot about designing a newspaper,
just study a copy of any daily or weekly
newspaper.

Let's review
1. A pollutant is bad for the environment.
2. Another name for the water cycle in nature is
the hydrologic cycle.
3. Activities that help save water:
(a) Washing dishes by hand
(b) Sweeping the driveway or porch to
remove trash and leaves
(a) Using a reduced-flow shower head
4. Activities that help protect water from becoming polluted:
(b) drilling a well where feedlot waste won't
drain into it
(a) giving extra fertilizer to a neighbor to
use on his yard
(b) taking hazardous wastes to special
pickup areas

Class activities

Final Project: The Class Newspaper

1. Responsibility: Have the class live on a limited amount of water for one school day. You may
wish to issue "water passes" to students as they
request water, having a limit on the number any
one student can have. This exercise is to help
students realize how much they take water for
granted.
2. Take a field trip to a local newspaper office.

For the final paper, use at least one or two
sheets of paper. The paper should be on legalsized paper or bigger. The original copy and artwork can be pasted or taped down in whatever
format you choose. (Use columns or full width
blocks. Co1umns will make it look more like a
newspaper. Newspapers use column widths of 2
112- to 4-inches because they are easier to read.)
These sheets can then be photocopied.
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Glossary
agriculture - the production of crops, livestock
and poultry; can include forestry and gardening.

herbicide weeds

application - in agriculture, the act of spreading
on a substance

hydrologic cycle - the never-ending movement of
water in nature

aquifer - a supply of usable ground water stored
in the cracks, spaces and pores of underground
rock, soil, sand and gravel

hydrology - the study of water as it relates to the
earth
infiltrate - to soak into or through

atmosphere - the gaseous envelope that surrounds the earth

insecticide- a chemical or substance that kills insects

average - a typical amount or rate

landfill - the place where people dispose of their
garbage and wastes

bacteria - tiny living organisms that can be seen
only through a microscope. Some bacteria cause
disease; others help break down particles.
chemical chemicals

a chemical or substance that kills

natural resources - the land, forests, minerals,
water, and energy that are available naturally

all matter on Earth is composed of

nonpoint source pollution - pollutants that do
not come from a specific place

condense - change from a gas or vapor to a liquid
conservation - the wise use of natural resources

pesticide - a chemical or substance that kills insects or weeds

conservationist - a person who promotes conservation of natural resources

point source pollution - pollutants that come
from a specific place that can be identified

contamination - damage to the quality of air, soil
or water by sewage, industrial waste or other matter

pollution - the presence of contaminating
materials in the air, · soil or water above natural
levels and makes the resource undesirable or not
usable

dilute - to make a liquid thinner or weaker by
adding water or some other liquid

precipitation - rain, hail, sleet or snow that falls
to Earth

dispose - the act of getting rid of something
dissolve - to break up or melt by mixing with a
liquid

prevention - the act of stopping something from
happening

distribute - to spread over an area

quality - how good or how bad something is

drought - a period of time when the amount of
rainfall is less than the amount of water needed

quantity- how much or how many
runoff - the water that flows downhill along the
ground

factory - a building in which things are manufactured

septic tank - a tank in which sewage is broken
down by bacteria

fertilizer - a chemical or natural material that
supplies nutrients to aid in the plant's growth

sewage - waste matter that is mixed with liquid
and passes through sewers

ground water - the water supply stored under the
surface of the earth
hail - precipitation in the form of ice

surface water - water that lies above the ground;
for example, oceans, lakes and rivers

hazardous - dangerous; full of risk

toxic - poisonous
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transpiration - the process by which plants give
off water vapor to the atmosphere
vapor -

using water so it is not
wasted and so it does not become polluted

water conservation -

the gaseous form of water

water table -

the top surface of the saturated

zone of the soil

wastewater - water used to carry leftover or useless material away

water made available by drawing it
from ground water

well water -

a natural resource that comes in three
forms - liquid, gas and solid

water -
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Resource List

These publications were helpful in preparing
Water Riches and may be beneficial to your teaching program.

How to Become Water Wise, Arizona Municipal
Water Users Association, Salt River Project,
Arizona Dept. of Water Resources, Phoenix,
AZ 85004.
Ideas for Saving Water Indoors, by Art Jordan,
City of Phoenix Water Conservation Office,
Water and Wastewater Department, Phoenix,
AZ 85004.
An Introduction to Water and Water Conservation with Emphasis on the High Plains of
Texas, High Plains Underground Water Conservation District No. 1, Judd, Patricia F.
Land Use and Groundwater Quality in the Central Wisconsin Sand and Gravel Aquifer, University of Wisconsin-Extension, I-10-85-4M-S,
Madison, WI 53706.
Learning with Otis, Missouri Department of Conservation, Jefferson City, MO 65101.
Pesticides in Groundwater, How They Get There,
What Happens to Them, How to Keep Them
Out, University of Wisconsin-Extension,
G3213, Madison, WI 53706.
Sandcastle Moats and Petunia Bed Holes, A
book about groundwater, Virginia Water Resources Research Center, Virginia Polytechnic
Institute and State University, 617 N. Main St.,
Blacksburg, VA 24060.
Stop, Look and Learn About Our Natural World,
Nebraska Natural Resources Elementary Education Guides, Nebraska Natural Resources
Commission, 301 Centennial Mall South, P .0.
Box 94876, Lincoln, NE 68509.
Water & Man water education materials, Water
& Man, Inc., 220 South Second East, Salt Lake
City, Utah, 84111.
Water Center software, Virginia Polytechnic Institute and State University, Blacksburg, VA
24060.
Water Conservation Ideas for Schools, City of
Phoenix Water & Wastewater Department, 125
E. Washington, Phoenix, AZ 85004.
Why the Concern about Agricultural Nonpoint
Pollution? Cooperative Extension Service,
Iowa State University, Pm-901a, August 1980.
Ames, Iowa 50011

Adventures of Secret Agent H20, Pinellas County 4-H Program, Florida Cooperative Extension Service, University of Florida, Gainesville,
FL 32611.
The Aquifer, the Journal of the Nebraska
Groundwater Foundation, Lincoln, NE, Vol.
2, No.4, Summer 1987.
Be Water Wise, pamphlet 12-83:5M, Virginia
Water Resources Research Center, Virginia
Polytechnic Institute and State University,
Blacksburg, VA 24060.
Conservation and the Water Cycle, USDA Soil
Conservation Service, Agriculture Information
Bulletin No. 326, USDA, Washington, D.C.,
20250
Drinking Water, A Community Action Guide,
Concern, Inc., 1794 Columbia Road, NW,
Washington, DC 20009.
Drinking Water Contamination: Understanding
the Risks, University of Wisconsin-Extension,
I-12-85-3M-S, Madison, WI 53706.
The 4-H Umbrella Water Saving Plan, Pinellas
County 4-H Program, Florida Cooperative Extension Service, June 1984, University of
Florida, Gainesville, FL 32611.
40 Ways to Save Water in Your Yard & Garden,
by Ken Smith, Environmental Design Consultants-International, 253 Beech Road, Newbury
Park, CA, 1977.
Groundwater: A Vital Resource, Student Activities, Compiled by Cedar Creek Learning Center
in Cooperation with the Tennessee Valley
Authority, TV A/ONRED/LER -86/ 46.
The Groundwater Atlas of Nebraska, Conservation and Survey Division, Institute of Agriculture and Natural Resources, University of Nebraska, Lincoln, NE 68583
Groundwater Study Guide, Wisconsin Department of Natural Resources, Box 7921, Madison, WI 53707.
Hazardous Wastes from Homes, Enterprise
for Education, 1320A Santa Monica Mall,
Santa Monica, CA 90401
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For More Information
Many local, state and federal agencies have cited water conservation as a major goal of their programs. These agencies often can provide more information as well as printed material and possible guest speakers for your class.

Local and Regional Offices
Natural Resources Districts
Upper Big Blue NRD
105 Lincoln Ave.
York, NE 68467
(402) 362-6601
Lower Big Blue NRD
805 Dorsey St.
P.O. Box 826
Beatrice, NE 68310
(402) 228-3402
Upper Elkhorn NRD
128 N. Sixth St., #3
O'Neill, NE 68763
(402) 336-3867
Lower Elkhorn NRD
P.O. Box 1204
South Highway #81
Norfolk, NE 68701
(402) 371-7313
Little Blue NRD
2nd Main St.
P.O . Box 100
Davenport, NE 68335
(402) 364-2145
Upper Loup NRD
1st and Main streets
P .O. Box 212
Thedford, NE 69166
(308) 645-2250
Lower Loup NRD
Hadar Industrial Park
North Highway #11
P .O. Box 129
Ord, NE 68862
(308) 728-3221

Lewis & Clark NRD
116 N. Broadway
Hartington, NE 68739
(402) 254-6758
Papio-Missouri River NRD
8901 S. 154th St.
Omaha, NE 68138-3621
(402) 444-6222
Nemaha NRD
125 Jackson
P.O. Box 717
Tecumseh, NE 68450
(402) 335-3325
Upper Niobrara-White NRD
P.O. Box 470
E. Third St.
Chadron, NE 69337
(308) 432-4469
Middle Niobrara NRD
526 E. First St.
Valentine, NE 69201
(402) 376-3241
Lower Niobrara NRD
Courthouse Block
P.O. Box 350
Butte, NE 68722
(402) 775-2343
North Platte NRD
1054 Rundell Road
Gering Industrial Tract
P.O. Box 36
Gering, NE 69341
(308) 436-7111
South Platte NRD
517 13th Ave.
P.O. Box 294
Sidney, NE 69162
(308) 254-2377
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Twin Platte NRD
215 South Jeffers
P.O. Box 1347
North Platte, NE 69101-1347
(308) 532-0220
Central Platte NRD
215 N. Kaufman Ave.
Grand Island, NE 68801
(308) 381-5825
Lower Platte North NRD
North Highway #15
P.O. Box 258
David City, NE 68632
(402) 367-3103
Lower Platte South NRD
3125 Portia St.
P.O. Box 83581
Lincoln, NE 68508-3581
(402) 476-2729
Upper Republican NRD
135 W. Fifth St.
Imperial, NE 69033
(308) 882-5173
Middle Republican NRD
220 Center
P.O. Box 81
Curtis, NE 69025
(308) 367-4281
Lower Republican NRD
Courthouse
P.O. Box 618
Alma, NE 68920
(308) 928-2182
Tri-Basin NRD
1308 Second Ave.
P .O. Box 528
Holdrege, NE 68949
(308) 995-6688

Extension Offices

Natural Resources Commission
301 Centennial Mall South, 4th Floor
P.O. Box 94876
Lincoln, NE 68509-4876
(402) 471-2081

Call your local Extension office for more information about local exhibits, projects and printed
materials related to water conservation. Specialists on water-related fields are also available at
the following regional offices:

Department of Water Resources
301 Centennial Mall South, 4th Floor
P .0. Box 94676
Lincoln, NE 68509-4676
(402) 471-2363

Panhandle Research and Extension Center
4502 Avenue I
Scottsbluff, NE 69361
(308) 632-1254
West Central Research and Extension Center
Route 4, Box #46A
North Platte, NE 69101
(308) 532-3611

University of Nebraska-Lincoln

Several departments at the University of Nebraska-Lincoln work in the area of water conservation and can answer questions or provide supplemental materials. Primary sources are listed
below. In addition, specialists for the following
departments can address specific questions concerning water quality and water quantity: Agricultural Economics; Agricultural Engineering;
Agronomy; Civil Engineering; Entomology; Environmental Programs, Forestry, Fisheries and
Wildlife; Geography; Geology; Human Development and the Family; Human Nutrition; Plant
Pathology; Textiles, Clothing and Design; and the
Water Center.

Northeast Research and Extension Center
Concord, NE 68728
(402) 584-2261
Southeast Research and Extension Center
Mussehl Hall, East Campus
University of Nebraska-Lincoln
Lincoln, NE 68583-0714
(402) 472-3674
South Central Research and Extension Center
Box 66
Clay Center, NE 68933
(402) 762-353fi

Conservation and Survey Division
113 Nebraska Hall
University of Nebraska-Lincoln
Lincoln, NE 68588-0517
(402) 472-3471

Nebraska State Offices
Department of Environmental Control
301 Centennial Mall South, 4th Floor
P .0. Box 94877
Lincoln, NE 68509-4877
(402) 471-2186

Center for Agricultural Meterology and
Climatology
236 L. W. Chase Hall
University of Nebraska-Lincoln
Lincoln, NE 68583-0728
(402) 472-3679

Game and Parks Commission
2200 N. 33rd St.
P.O. Box 30370
Lincoln, NE 68503-0370
(402) 464-0641

4-H Youth Development
Agricultural Hall
University of Nebraska-Lincoln
Lincoln, NE 68583-0700
(402) 472-2805

State Department of Health
Division of Environmental Health
and Housing Surveillance
301 Centennial Mall South, 3rd Floor
P .0. Box 95007
Lincoln, NE 68509-5007
(402) 471-2541

Cooperative Extension Service Publications
Agricultural Communications Bldg.
University of Nebraska-Lincoln
Lincoln, NE 68583-0918
(402) 472-3023
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Federal
U.S. Geological Survey
Water Resources Division
100 Centennial Mall North
Lincoln, NE 68508
(402) 437-5082
Bureau of Reclamation
P.O. Box 1607
Grand Island, NE 68802
(308) 381-5501
U.S. Fish and Wildlife Service
2604 St. Patrick Av.
Grand Island, NE 68803
(308) 381-5571
Environmental Protection Agency
Region VII
726 Minnesota Ave.
Kansas City, KS 66101
. (913) 236-2815
Soil Conservation Service*
100 Centennial Mall North
Lincoln, NE 68508-3866
(402) 437-5328
*Also with offices in most counties.
U.S. Army Corps of Engineers
Omaha District
215 N. 17th St.
Omaha, NE 68102
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